Introduction: Penile prosthesis implantation (PPI) is becoming increasingly popular for treatment of erectile dysfunction that will not respond to medical treatment. However, reasons for dissatisfaction with PPI, decreased penile size was among the reasons stated by the patients, quoting "it got small, the prosthesis is short, it does not have enough thickness, it does not get to the front". Aim of Study: To evaluate patient and partner's impression of penile length when implanting penile prosthesis with cylinder length determined in the erect state, compared to regular implantation as per the flaccid stretched length. Patients and Methods: A 3-piece girth expanding penile prosthesis was implanted in 38 patients: 16 patients with cylinder length sized in the erect state, induced by intra-cavernosal injection of vasoactive material (ICI) (study group), compared to regular implantation as per the flaccid stretched length (control group; n=22). Patients in the study group were educated as to signs of pending perforation and instructed to seek urgent consultation if such signs set in. Patients were followed up for 20-24 months. Complications and patients/partner impression of post-operative erect length compared to their recall of erect length before ED had set in. Results: In the study group, 6.2% of patients and 12.5% of partners reported shorter length, compared to 81.9% of patients and 95.5% of partners in the control group (p<0.001). One case (6.3%) in the study group showed signs of pending anterior perforation by the ninth month post-operatively. Re-operation was performed, removing a 1 cm rear tip extender from each cylinder. Conclusion: Implantation of an inflatable penile prosthesis with cylinder length determined in the erect state is both safe and effective in preserving impression of penile length, provided the benefits outweigh the slightly higher risk of anterior perforation, and that pending perforation is detected early enough in which case the implant can be shortened.
INTRODUCTION
High satisfaction rates have been reported for penile prosthesis implantation (PPI) for treating erectile dysfunction (ED), particularly with inflatable implants. In one study, 79% of patients and 74% of their partners reported satisfactory intercourse [1] . Seventy nine percent satisfaction rate was also reported by Carvalheira et al. [2] . With three-piece inflatable implants, patient satisfaction was 88.9% and partner satisfaction was 94.4% [3] , while with two-piece inflatable implants, satisfaction was good in 42% of patients, quite good in 33,3%, quite bad in 2,4% and very bad in 7,1% [4] .
Decreased penile size is among the reasons for dissatisfaction following PPI [2] . Shortening -or impression thereof-may be due to the customary sizing method where determination of the length of the implant is as per the flaccid stretched state and not the erect. In patients with peripheral neuropathy, sizing should be even more conservative. Further dissatisfaction is noted in patients with a risk factor for shortening such as those with Peyronie's disease [5] , post-radical prostatectomy [6] , post-neglected priapism [7] , and in patients with a concealed penis.
AIM OF STUDY
The current study evaluates penile prosthesis sizing as per the erect state as induced by intra-cavernosal injection of vasoactive material, compared to regular implantation as per the flaccid stretched state, evaluated in terms of patient and partner's impression of penile length.
PATIENTS AND METHODS
Thirty-eight patients with erectile dysfunction refractory to medical treatment were included in this study, all undergoing surgery for implantation of a 3-piece girth expanding penile prosthesis (Titan, Coloplast CorpMinneapolis -USA). Patients were divided into two groups: 16 patients with the cylinder length measured in the erect state, induced by intra-cavernosal injection of vasoactive material (ICI) (study group), compared to regular implantation as per the flaccid stretched length (control group; n=22). Patients with risk factor for shortening such as Peyronie's disease, previous penile surgery or postradical prostatectomy were excluded. Diabetic patients were also excluded in this preliminary investigation, for they have a higher liability for penile hyposensitivity and anterior perforation. Ethical approval and informed written consents were obtained.
Implantation was performed by a single surgeon, under general anesthesia, through a penoscrotal incision. For the study group, ICI of 1 mL Trimix (150 mg \ papaverine, 50 μg prostaglandin E1 and 5 mg phentolamine in 5 mL solution) was performed before corporotomy, supplemented by saline injection through a butterfly canula, to induce full erection. Full erection was maintained for 5 minutes to gain full expansion of the corporal bodies. Corporotomy and subsequent sizing were performed and the prosthesis implanted. The implant was left fully inflated for 14 days (we hypothesize that this will adapt the corporal bodies to the intended erect length), with daily follow up for signs of impending anterior erosion such as skin discoloration, whether in office visits or online. Patients were educated to identify signs of impending erosion and instructed to seek urgent consultation if such signs set in. In the control group, the prosthesis was implanted as usual with cylinder length determined as per the flaccid stretched length, without ICI.
Patients were followed up for 24 months as regards complications particularly impending anterior erosion, in which case they would be re-operated upon for removing one or more rear-tip extenders. This was included in the patient consent before surgery.
Patient and partner impression of post-operative erect length was evaluated, compared to their recall of erect length before ED had set in, using the following question:
How do you find the length of the penis after surgery compared to before ED had set in? 
RESULTS
Patient demographics and cause for ED are listed in Table 1 . In the study group, 15/16 patients (93.8%) and 14/16 partners (87.5%) reported the post-implantation length (with the device fully inflated) to be "the same as" erect length as they recall it before ED had set in. Consequently, 6.2% of patients and 12.5% of partners in the study group reported shorter length. This is in contrast to the control group where 18/22 patients (81.9%) and 21/22 partners (95.5%) reported a shorter post-implantation erect length compared to before ED had set in (p<0.001). Pain was more pronounced in the study group for the first 2 weeks; a subjective impression of the authors. Two months post-operatively, pain was comparable in both the study and control groups. One case (6.3%) in the study group showed signs of impending anterior erosion by the ninth month post-operatively. Re-operation was performed, removing a one cm rear tip extender on either sides.
Control

DISCUSSION
Length of the penis has a known influence on man's ego and sexuality, and a debatable influence on partner's satisfaction [8] . Dissatisfaction with penile length has been reported as a risk factor for erectile dysfunction [9] , and is important for sexual fulfillment in a subset of females [10] .
Several studies have demonstrated a decrease in length following PPI. One study reported shortening in the range of 0.74 ± 0.15 cm [11] . Another study reported that length was 9.5% shorter postoperatively [12] . Despite the relatively minor decrease in post-implantation length, the complaint of a shorter penis following PPI remains prevalent , with 72% of patients reporting a decrease in penile length [13] . In the absence of risk factors for penile shortening, this decrease in length is primarily due to implantation in the flaccid stretched state rather than in the erect state, in order to avoid oversizing that may lead to anterior perforation or persistent pain.
Pre and post-operative counseling can help alleviate patient dissatisfaction with penile size following PPI. Further measures include implantation of length expanding implants, traction to penis before implantation [9, 10] , suspensory ligament release with or without V-Y skin plasty [14] [15] [16] [17] , suprapubic lipectomy [14] , or a combination of various augmentation techniques post-implantation [15] . Ventral phalloplasty may also enhance satisfaction by removing the penoscrotal web, revealing the ventral aspect of the penis [16, 17] . Dorsal phalloplasty (DP) is a minimally invasive same-session adjuvant technique to PPI, revealing the dorsal aspect of the base of the penis [18] . However, the fore mentioned measures do not address the root cause for shortening which is implantation as per the flaccid stretched length and not the erect length.
In our experience, implantation of an inflatable penile prosthesis as per the erect length was safe, and effective in maintaining impression of length. In defense of safety of this concept is that patients with neglected ischemic priapism have the implant length determined as per the erect length, without necessarily suffering anterior perforation or excessive pain. Also, length expanding implants have proven safe. Nevertheless, patients should be warned that the possibility of anterior perforation may -theoretically speaking-be higher (6.3% in the current series), requiring follow up and education as to early detection of the signs thereof, such that the prosthesis is shortened if required. Therefore, the need for implantation in the erect state should outweigh this risk in the patient's perception and priorities. This could be the case with patients where the flaccid penis is retractile rather than pendulous.
We do not recommend this approach for semi-rigid implants and for those with liability for perforation such as patients with paraplegia or severe sensory neuropathy. Upon selecting the number of rear tip extenders, we advise to use at least two extenders with one of them being 1 cm long, such that it could be removed if needed, if signs of pending anterior perforation set-in. Among the limitations of this study is that length is evaluated subjectively, compared to pre-ED length, by memory recall.
CONCLUSION
Implantation of an inflatable penile prosthesis with cylinder length determined in the erect state is both safe and effective in preserving impression of penile length, provided the benefits outweigh the slightly higher risk of anterior perforation. Impending erosion must be watched out for, and detected early enough, in which case the implant can be shortened.
